"vicious cycle" 6 of acidosis, hypothermia, and further coagulopathy that often leads to death. 7 In addition, coagulopathy may increase the risk of sepsis and organ failure via the prolongation of shock or the immune effects of excess transfusions. 8 -11 Although traumatic coagulopathy is incompletely understood, 4 its treatment usually begins with the administration of blood products aimed at restoring "normal" coagulation test results. However, in major injuries, this can be inadequate to reverse coagulopathy. Thus, agents that decrease coagulopathic bleeding after injury might be important adjuncts to direct hemorrhage control. Recombinant activated Factor VII (rFVIIa, NovoSeven, Novo Nordisk A/S, Bagsvaerd, Denmark) acts physiologically by enhancing clot formation in the presence of tissue factor expressed on injured or ischemic vascular subendothelium. It also acts pharmacologically, binding directly to activated platelets, increasing thrombin burst, and promoting the formation of a stable hemostatic plug. 12 Recombinant FVIIa is approved for use in hemophilia with inhibitors but has been widely used anecdotally as an adjunct to the management of traumatic coagulopathy. [13] [14] [15] [16] In a large prospective phase 2 trauma trial, rFVIIa decreased blood loss in patients surviving the first 48 hours without significantly increasing thrombotic events. 17 The CONTROL trial was therefore designed as a phase 3 trial of rFVIIa in severely injured trauma patients with lifethreatening bleeding. It was designed to evaluate efficacy and safety in preventing death from hemorrhage, decreasing transfusions, and limiting organ failure complications.
METHODS

Trial Design
The CONTROL trial (registered at clinicaltrial.gov NCT00184548) was a prospective, randomized, doubleblinded, multicenter (150 hospitals in 26 countries), placebocontrolled trial conducted from August 2005 to September 2008. An overview of the trial design is presented in Figure  1 , but the trial design is described in detail elsewhere. 18 It was designed to evaluate efficacy and safety of rFVIIa in patients with active hemorrhage caused by trauma who had already received 4 units of red blood cells (RBCs) but had not yet completed an eighth unit. Patients were randomized 1:1 to receive three i.v. doses of rFVIIa (200 g/kg at 0 hour, 100 g/kg at 1 hour and 3 hours) or placebo. The placebo contained the same formulation as the trial drug, except for the rFVIIa component. Both the placebo and rFVIIa were supplied as freeze-dried powder and were reconstituted with sterile water for injection. After reconstitution, the placebo contained calcium chloride, sodium chloride, glycylglycine, mannitol, and polysorbate 80. The trial drugs were provided by the Sponsor to the sites in patient-specific boxes that were provided with a unique identification box number. Randomization was conducted in random permuted blocks, with the allocation of every randomization block to a specific center. Eligible patients were randomized and assigned the lowest available randomization number. Randomization was confirmed through an interactive voice response system set up by the Sponsor who was accessible by telephone or the internet. The Sponsor was responsible for data management. Data were accrued on paper case report forms, source verified by * Estimated time from injury to admission at investigative site was limited to a maximum of 4 hours ** Prior to Randomisation & Dosing, active hemorrhage was defined as either acidosis or hypotension or ongoing volume loading *** First dose was to be administered as soon as possible upon the completion of 4 units of RBC and no later than at the completion of 8 units of RBC provided that all other entry criteria were met **** Estimated time from injury to administration of first dose was limited to 12 hours 
Ethics and Safety Monitoring
The trial was conducted according to International Conference on Harmonization Good Clinical Practice standards. 19 Protocols, amendments, and consents were approved by local Independent Ethics Committees/Institutional Review Boards. Written informed consent was obtained from patients or legally authorized representatives before enrollment. If authorized representatives were unavailable, patients could be enrolled according to the enrollment procedures as approved by the Independent Ethics Committees/Institutional Review Boards, which included reviews by independent physicians, judges, or ombudsmen. A Novo Nordisk safety committee periodically evaluated blinded safety data, and an Independent Data Monitoring Committee and an independent statistician (Novo Nordisk consultant but functioning independently and reporting data only to the Data Monitoring Committee) reviewed unblinded safety data at predefined intervals.
Trial Population
Blunt and/or penetrating trauma patients aged 18 years to 70 years were eligible if they had continuing torso and/or proximal lower extremity bleeding after receiving 4 units of RBCs despite standard hemostatic interventions. Acceptable markers for active bleeding were continuing hypotension (systolic blood pressure Յ90 mm Hg), acidosis (lactate Ͼ6 mmol/L or base deficit Ն5 mEq/L), or intravenous fluid requirements of Ն1 L per hour to maintain vital signs before randomization. Patients who were moribund, had severe brain injury (Abbreviated Injury Scale score Ն4 or Glasgow Coma Scale [GCS] score always Յ5), or were injured Ͼ12 hours before randomization or Ͼ4 hours before hospital arrival were excluded.
Endpoints and Safety Assessments
The primary efficacy endpoint was tiered. The firsttier endpoint was superiority in all-cause 30-day mortality in blunt trauma; if the first-tier endpoint was not met, the second-tier primary conditional endpoint of noninferiority on mortality and superiority on durable morbidity was applied. Durable morbidity was defined as pulmonary and/or renal dysfunction at day 30. Predefined secondary endpoints included transfused units of RBC, fresh frozen plasma (FFP), platelets, cryoprecipitate, fibrinogen concentrate, and all allogeneic blood products at 24 hours and 48 hours after dosing and number of patients requiring massive RBC transfusions (defined as Ն10 units of RBC) at 24 hours. Other endpoints were number of patients with multiple organ failure (MOF) 20 or single organ failure (SOF) 21 and days alive and free from MOF, SOF, intensive care unit (ICU), hospital or ventilator, and/or renal replacement therapy, through day 30. The GCS score was based on the highest score recorded for each subject. The Abbreviated Injury Scale score was based on a computed tomography scan. The attending trauma center surgeon or neurosurgeon evaluated and declared cases with severe brain surgery. Serious adverse events (SAEs) were assessed to day 90. Medical events of special interest were defined as thromboembolic events, disseminated intravascular coagulation, all fatalities, sepsis or septic shock, MOF, acute lung injury, and acute respiratory distress syndrome.
Patient Management and Oversight
To minimize the effects of local care variations on primary and secondary endpoints, we mandated the use of evidence-based guidelines and protocols (Appendix). Only operations controlling bleeding or tissue contamination were allowed in the first 24 hours. Operations reconstituting normal anatomy and/or mechanical function were deferred pending hemodynamic stability. This approach is referred to as "damage control" surgery. 22 The use of blood products was restricted to evidence-based 23 indications in stable patients, but empiric blood product use was encouraged in unstable, bleeding patients. Evidence-based ICU ventilator management, including daily weaning trials, was used. 24 Independent physician specialists at the Vanderbilt Coordinating Center reviewed compliance and provided rapid feedback concerning adherence to enrollment and management guidelines to study sites. Site reeducation was guided by the needs of the sites as identified by the Vanderbilt Coordinating Center review. Noncompliance resulted in re-education with possible center termination from the trial.
Statistical Analyses
Sample size calculations were based on comparisons of mortality for the intent-to-treat (ITT) population using the one-sided 2 test (significance level 2.5%). The aim was to detect a 16.7% mortality reduction with rFVIIa, assuming 30% mortality in placebo patients. Estimates were based on the outcomes of patients in the prior phase 2 trial 17 as well as on outcomes of patients with similar entry criteria abstracted from three separate large trauma registries (M. Croce, University of Tennessee Health Science Center, Memphis, TN; R. Lefering, German Trauma Registry, University of Witten/Herdecke Cologne, Cologne, Germany; R. Lavery, UMDNJ-New Jersey Medical School, Newark, NJ, personal communications). The probability of demonstrating efficacy of the primary endpoint was estimated at 80.1% for a sample size of 1,276 blunt trauma patients.
The safety analysis set included all randomized patients receiving trial product. Demographic and baseline characteristics and transfusion requirements were presented for the ITT analysis set, and clinical outcomes were assessed for the subset of ITT patients who completed day 30. All analyses with the exception of 30-day mortality were assessed using two-sided superiority tests with a 5% significance level. Treatment differences in 30-day mortality were assessed using both a two-sided superiority test and a noninferiority test, both with a 5% significance level. Mortality, MOF, and SOF rates through day 30 were compared using logistic regression with the following relevant baseline covariates: age, injury severity score (ISS), 25 GCS score, international normalized ratio, and acute lung injury (defined as PaO 2 /FIO 2 ratio Ͻ300). Days alive and free of MOF, SOF, mechanical ventilation, renal replacement therapy, ICU, and hospitalization through day 30 were analyzed with the method of Schoenfeld and Bernard 26 using an analysis of covariance model with treatment as a factor and relevant baseline factors as potential covariates. Number of transfused units of RBC, FFP, platelets, cryoprecipitate/fibrinogen concentrates, and total allogeneic units transfused within 24 hours and 48 hours of trial drug were compared between treatment groups using the Wilcoxon-Mann-Whitney test (with an imputed value of 0 units for subjects who did not receive a transfusion of that particular blood product). No corrections were made for multiple comparisons, primarily because the transfusion parameters were highly correlated. Adverse events (AEs) were compared using the two-sided 2 test when expected cell counts were Ն5 and by a two-sided Fisher's test when expected cell counts were Ͻ5. A planned interim futility analysis of the blunt trauma mortality data was conducted. Initial statistical analyses were performed by the Sponsor and repeated by an independent statistician (George Howard, DrPH, Department of Biostatistics, UAB School of Public Health, Birmingham, AL). The results of the analyses of the independent statistician are presented in this article.
RESULTS
The interim analysis of the mortality data from 447 blunt trauma patients showed lower than expected mortality rates. The power to demonstrate superiority of rFVIIa versus placebo was 11.2% (versus the predefined threshold of 50%). The trial was therefore stopped early (573 of 1502 patients) because of the high likelihood of futility in demonstrating the primary endpoint in the blunt trauma population.
Patient Enrollment and Characteristics
A total of 573 patients (481 blunt and 92 penetrating trauma) were enrolled and randomized, and 560 (474 blunt and 86 penetrating) were dosed (Fig. 2 ). Ten patients (5 blunt and 5 penetrating injury patients) were randomized but withdrawn from the study before trial product was administered because they were found to be ineligible. Three patients (2 blunt and 1 penetrating injury patients) died before trial product could be administered. Six rFVIIa-dosed patients with blunt injury were randomized but excluded from the ITT set because of inadequate informed consent. The ITT analysis set consisted of 221 rFVIIa and 247 placebo patients (blunt) and 46 rFVIIa and 40 placebo patients (penetrating 474 dosed patients completed the trial to day 90 (including patients who survived or died but excluding patients who were withdrawn or lost to follow-up) (219 rFVIIa and 242 placebo). Of the penetrating injury patients, 80 of 86 completed to day 90 (42 rFVIIa and 38 placebo). The safety analysis set included 224 rFVIIa and 250 placebo blunt trauma patients and 46 rFVIIa and 40 placebo penetrating trauma patients. No subjects were de-enrolled because of noncompliance with the care guidelines. The subject distribution among study sites and countries followed one that was commonly seen in clinical trials. As expected, the populations were young and predominantly male. Baseline characteristics of the treatment groups were similar for blunt and penetrating traumas (Table 1) . There were no relevant differences in baseline ISS, GCS, blood pressure, hemoglobin, or markers of acidosis and coagulopathy between groups. Mean RBC transfusions before entry were 5.6 units in both blunt trauma groups and 5.5 versus 5.4 units in penetrating trauma patients receiving rFVIIa versus placebo.
Although consent from independent physicians or legal or judicial bodies accounted for 56% of all consents obtained in this trial, exception from consent procedures (21 CFR 50.24) was not used in the United States.
Blunt Trauma Population
There was no significant difference between 30-day mortality rates for blunt trauma patients receiving rFVIIa or placebo (11.0% vs. 10.7%; odds ratio: 0.97; 95% CI 0.53-1.80, p ϭ 0.93) or durable morbidity rates at day 30 (8.7% vs. 9.5%, p ϭ 0.75) ( Table 2) . Ventilator-free days and renal replacement therapy-free days through day 30 were similar in both groups (rFVIIa: 17.2 days and placebo: 16.4 days) ( Table 2 ). There was a trend toward decreased MOF rates in patients treated with rFVIIa (45%), compared with placebo (53%) (p ϭ 0.06).
The major secondary endpoints were related to blood product use. The rFVIIa-treated blunt trauma group showed significant reductions in RBC, FFP, and total allogeneic transfusions (Table 3) . Units transfused from dosing to 24 hours were 6.9 versus 8.1 for RBC (p ϭ 0.04), 4.7 versus 6.9 for FFP (p Ͻ 0.001), and 17.1 versus 20.7 for total allogeneic products (p ϭ 0.03) in the rFVIIa group, compared with placebo group, respectively. Similar results were seen from dosing to 48 hours, where rFVIIa-treated patients had fewer units of total transfused allogeneic blood products than placebo-treated patients (19.0 units vs. 23.5 units, respectively, p ϭ 0.04). No significant differences were observed between groups for the use of platelets, fibrinogen concentrate, or cryoprecipitate.
No significant difference was seen in the safety profile of rFVIIa compared with placebo after blunt trauma. Physicianreported SAEs and prespecified medical events of special interest, including thrombotic events, were similar between treatments ( Table 4) . As expected, the total number of SAEs was high after blunt injury, and many patients had several SAEs: 348 SAEs were reported in 147 (65.6%) rFVIIatreated patients versus 390 SAEs in 177 (70.8%) placebotreated patients through day 90 (p ϭ 0.23). Thrombotic AEs through day 90 were 45 events in 36 (16.1%) rFVIIa-treated patients and 35 events in 33 (13.2%) placebo-treated patients (p ϭ 0.38). There were 16 arterial and 29 venous thrombotic events in the rFVIIa group versus 11 arterial and 24 venous 
Penetrating Trauma Population
Patients with penetrating trauma were younger, predominantly male, and had lower ISS than patients with blunt trauma. The rFVIIa group was slightly older (34 years vs. 29 years) than the placebo group, but the penetrating trauma Patients in the ITT analysis set were excluded from the 30-d ITT analysis set for the following reasons: blunt rFVIIa group: 2 withdrawn, 1 lost to follow-up; blunt placebo group: 3 withdrawn, 2 lost to follow-up; penetrating rFVIIa group: 1 withdrawn, 1 lost to follow-up; penetrating placebo group: 2 withdrawn.
*On mechanical ventilator and/or renal replacement therapy (RRT) at day 30. All analyses with the exception of 30-d mortality were assessed using two-sided superiority tests with a 5% significance level. Only 30-d mortality is tested for noninferiority.
Treatment differences in 30-d mortality were assessed using both a two-sided superiority test ( † ) and a noninferiority test ( ‡ ), both with a 5% significance level. §Denver organ failure score Ͼ3. *N ϭ numbers of patients receiving a transfusion of each agent (all allogeneic, RBC, FFP, platelets, fibrinogen concentrate, and cryoprecipitate). A value of 0 units was imputed for subjects who did not receive a transfusion of that particular blood product. The means are calculated for the entire n (blunt trauma: 221 rFVIIa patients, 247 placebo patients; penetrating trauma: 46 rFVIIa patients, 40 placebo patients).
† P value was calculated using Wilcoxon test, as the data were non-normally distributed. ‡ An equal proportion of blunt trauma patients in the rFVIIa group (50.2%) and placebo group (54.3%) received massive transfusion. Statistically fewer penetrating trauma patients in the rFVIIa group (30.4%) than in the placebo group (52.5%) received massive transfusion, although the actual number of patients was small. groups were otherwise very comparable, especially in terms of blood loss and shock ( Table 1) . The observed mortality rate in the ITT penetrating rFVIIa group was 18.2%, compared with 13.2% in the placebo group. This difference was not significant (p ϭ 0.40) ( Table 2) . Durable morbidity was low in both rFVIIa and placebo groups (2.3% vs. 0.0%, p ϭ 1.00).
In penetrating as in blunt trauma group, rFVIIa reduced transfusion requirements. The rFVIIa group showed consistent trends toward reduction in allogeneic blood product use from dosing to 24 hours and 48 hours, although many results did not achieve significance in these small sample groups ( Table 3 ). The decreased FFP use in the rFVIIa group was significant; 3.8 units were administered versus 5.7 units in the placebo group (p ϭ 0.04) from dosing to 24 hours and 4.0 units versus 6.5 units (p ϭ 0.02) from dosing to 48 hours.
No differences were seen in the overall safety profile of rFVIIa compared with placebo after penetrating trauma. Physician-reported SAEs and thrombotic events showed no difference between groups, with the exception of venous thrombotic events, which occurred in significantly higher numbers in placebo-treated patients (p ϭ 0.04) ( Table 4) .
Total reported SAEs were 35 in 18 (39.1%) patients (rFVIIa) versus 44 in 20 (50.0%) patients (placebo). Only 2 (4.3%) rFVIIa-treated patients reported thrombotic AEs through day 90 versus 4 (10.0%) placebo patients (p ϭ 0.41).
DISCUSSION
The CONTROL trial was terminated early. Thus, it was underpowered for its primary endpoints, and the results should be interpreted in that context. Nonetheless, there are very few large, randomized trauma trials. So, there is much to be learned here. As with any new therapy, the evaluation of rFVIIa centers on three critical issues: First, does it demonstrate the expected effects? Second, is it safe? And third, in the aggregate, does it help patients? An effective procoagulant is first and foremost expected to reduce blood loss and the need for blood products. We found that rFVIIa did reduce the need for blood products in bleeding trauma patients. The previous prospective rFVIIa trauma study 17 used the per-protocol population to suggest similar conclusions; but the current study uses uncensored, ITT data to unequivocally demonstrate the hemostatic effect of rFVIIa in injured patients. It can be argued that the sparing of blood products was modest, but multiple studies confirm that any decreased blood use is important in critical illness. 10, 11 Our second critical evaluation was drug safety, and because the benefits of sparing blood use were expected to be incremental, it was especially important to identify any potential drug risks. Thrombotic complications are always frequent after major trauma, [27] [28] [29] and any procoagulant therapy is expected to increase such thrombotic risk. Moreover, uncontrolled reports have suggested that excess thrombotic events are observed with rFVIIa use. 30, 31 Thus, it is very important that, although not powered for safety, two large, randomized, controlled trauma trials (the current trial and the trial by Boffard et al. 17 ; a total of 837 subjects) have demonstrated no increases in thrombotic events where patients received rFVIIa rather than placebo. Because rFVIIa decreased blood product requirements without an observable increase in complications in this study, further studies seeking specific trauma populations in which to optimize the therapeutic profile of rFVIIa may be justifiable.
The third critical assessment was whether in the aggregate, rFVIIa could be shown to improve outcomes. No prevention of death and only a trend toward less-frequent MOF (p ϭ 0.06) could be identified in the population studied at the current trial size. Survival benefits are intrinsically difficult to demonstrate in trauma because of the heterogeneity of trauma populations, but in this case, the study was also underpowered because patients did much better than expected. Nonetheless, because CONTROL was one of the largest prospective trauma trials ever performed, this unexpectedly low mortality rate is itself important. Placebo mortality rate had been predicted to be approximately 30% based on prior prospective study 17 and registry data. Therefore, it was quite unexpected that the mortality was less than half that predicted (Table 2) . Two possible explanations exist. First, suboptimal inclusion and/or exclusion criteria may have led to enrollment of a patient population at lower than expected risk. Although patients were enrolled after the receipt of 4 units to 8 units of RBC, only 30% of rFVIIa-treated patients with penetrating trauma and 50% with blunt trauma went on to require massive transfusion (Table 2) . Also unfortunately, this is the population most likely to benefit from a hemostatic resuscitation intervention. 16, 32 Second, better patient care due to application and oversight of "best-practice" protocols may have lowered mortality. The primary intent of our practice protocols had been to minimize variability in clinical outcomes due to variability in care within and among trial sites. However, the protocols also stressed aggressive, multidisciplinary "damage control" hemostasis, evidence-based ventilator management, and evidencebased blood product use (Appendix). Each of these was expected to have incremental effects on the outcomes studied. Moreover, center performance was tracked with rapid response oversight to ensure compliance. Thus, our evidence-based protocolized approach is likely to have had a major beneficial effect on the survival of bleeding patients even as it led to underpowering and early termination of the CONTROL trial.
We therefore now believe with current best practices, improved trauma survival due to the administration of any one single agent is unlikely. Progress is likely to be incremental, with multiple small improvements in intermediate outcomes leading to improved global outcomes. Because its hemostatic effect is clear, the search for trauma patient subsets where rFVIIa may have more significant benefits should continue; recognizing that the risks of prothrombotic therapies must always be weighed carefully, and that where large vessel injuries are suspected, direct attack on bleeding sources should always be the first step in hemorrhage control.
APPENDIX: PATIENT MANAGEMENT PROTOCOLS
Guidelines for Management (Adapted from Rotondo et al. 1993) 22 Y Attempted definitive management (Operative and/or Interventional Radiology) for bleeding injuries should begin within 2 hours of arrival to hospital. Y All operations and procedures within the first 24 hours shall conform to a "damage control" approach and be aimed at controlling of hemorrhage and contamination. No orthopedic, maxillofacial, vertebral, or complex gastrointestinal reconstructive surgery shall be performed until after the subject is outside this "window." Limited procedures with specific emergent aims (e.g., I&D and external fixation of open fractures, fasciotomies, decompressive laparotomy) can be performed at the Primary Investigator's discretion. Y A "damage control" approach (i.e., no definitive surgical care for other than bleeding injuries) will be initiated when any of the below is present: It is understood that the choice and timing of fluids administered and laboratory measurements must be adjusted to match the clinical situation, and that greater latitude in meeting these targets is appropriate early in resuscitation when clinical information may be limited or lacking.
Allogeneic and autologous transfusions of blood products comprises RBC, whole blood, cell saver chest tube drainage, FFP, platelets, or cryoprecipitates.
Transfusion Guidelines for RBC
The following transfusion guideline covers all RBC transfusions (autologous and allogenic) and whole blood and must be adhered to unless the clinical situation justifies deviations:
In patients hemodynamically unstable as defined by: 
Tranfusion Guidelines for Other Blood Products
The following transfusion guideline covers all FFP, cryoprecipitate, and platelet transfusion and must be adhered to unless the clinical situation justifies deviations:
Guideline for the Use of High Molecular Weight Colloids
The following guideline covers the use of Colloids/ Plasma expanders and Dextran (or equivalent) and must be adhered to unless the clinical situation justifies deviations.
Y Use of Colloids/Plasma expanders must be limited to no more than 2,000 mL within 24 hours Y Use of Dextran (and equivalent) is not recommended in the first 48 hours
Evaluation of Adherence to the Transfusion Guidelines
Compliance with transfusion guideline for the first 24 hours after randomization based on a standardized form listing.
The following data as part of the clinical surveillance will be forwarded to Novo Nordisk or designee no later than day 10 after the initial dose of trial drug for evaluation of adherence to transfusion guidelines (see section 21):
1. For unstable patients, the following information will need to be determined:
Y SBP is Յ90 mmHg Y BP is only maintained with massive fluids or by using pressors Y Clinically determined massive bleeding Approximate time period of instability is to be documented.
All blood products given during this inclusive time period are to be administered at the discretion of the treating Investigator as guided by clinical necessity. No further documentation is needed.
2. For stable patients, the following information will need to be determined.
2A. RBC transfusions in stable patients
Y Hemoglobin Ͻ7g/dL (RBC to be given at Investigator's discretion) Y Hemoglobin 7-9g/dL (RBC to be given for evidence of hypoperfusion) 24 Patients randomized in this trial requiring mechanical ventilation (by any mode) will be ventilated to achieve the following parameters:
1. Decreasing PEEP and FIO 2 as early as possible given oxygenation guidelines below 2. Limiting ventilation volumes to no greater than 6 Ϯ 2 mL/kg predicted body weight as much as possible 3. Limiting plateau pressures to Յ30 cm H 2 O whenever possible 4. Avoiding the use of muscle relaxants, except when specifically indicated 5. Attempting to wean on an ongoing basis, at least once daily when weaning criteria are met
Ventilator protocols at individual centers will be reviewed by the Steering Committee as part of the center selection criteria, for compliance with these broad guidelines.
Mechanical ventilation protocol
Requirement for ventilation treatment will be assessed each day between 06:00 and 10:00. If any procedure/test, or other extenuating circumstance, prevents assessment for these criteria between 06:00 and 10:00, then the assessment may be delayed for up to 6 hours.
Patients randomized in this trial requiring mechanical ventilation will be ventilated according to the following within 24 hours after meeting trial inclusion: a. Vt set at 6 Ϯ 2 mL /kg predicted body weight (PBW) calculated as follows: 
Commencement of Weaning
Weaning readiness will be assessed each day between 06:00 and 10:00. If a patient procedure, test, or other extenuating circumstance prevents assessment for these criteria between 06:00 and 10:00, then the assessment and initiation of subsequent weaning procedures may be delayed for up to 6 hours. 
Spontaneous Breathing Trial
Initiate a trial of 30 -120 minutes of spontaneous breathing with FIO 2 Ͼ0.5 using any of the following approaches: 
Decision to Remove Ventilatory Support
For intubated patients, if no intolerance criteria for spontaneous breathing are met for at least 30 minutes, the clinical team should discontinue assisted breathing. However, the spontaneous breathing trial can continue for up to 120 minutes if tolerance remains in question. If any of the criteria 1-3 above are met during unassisted breathing, then the ventilator settings that were in use before the attempt to wean will be restored and adjusted for comfort and the patient will be reassessed for weaning the following day.
Unassisted breathing is defined as tracheostomy tent, t-piece, extubated on room air or oxygen. Any amount of pressure support or tidal volume support regardless of method of delivery (e.g., noninvasive mask ventilation or endotracheal intubation) will be considered to be assisted ventilation.
Readiness for Extubation
The following criteria should be assessed to determine readiness for extubation: 
Completion of Ventilation
Patients will be considered to have completed the trial ventilator protocol if any of the following conditions occur:
Y Death. Y Hospital discharge. Y Alive at day 30 after enrollment.
If, within 30 days of enrollment, a patient again requires positive pressure ventilation after a period of unassisted breathing, the trial ventilator protocol will be resumed.
